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1. Programme Aims:
To supply the hydrogen and fuel cell industries with postgraduates having a good grounding in relevant engineering principles and the subsequent practical application to relevant product design and operation.

To provide a broad-based and sound education in advanced topics of relevance to the hydrogen and fuel cell industries via in-depth study and an understanding of selected engineering science and related topics and the application of fundamental principles to the design and development of the hydrogen and fuel cell systems.

To develop an integrated viewpoint for the hydrogen and fuel cell design and application process, with specific skills in formulating solutions in terms of function and performance.

To develop a systematic knowledge and understanding of hydrogen, fuel cell and their relevant applications including developments and problems at the forefront of the discipline.

2. Relevant subject benchmark statements and other external and internal reference points used to inform programme outcomes:

QAA Benchmark statements for Engineering

QAA for Framework for Higher Education Qualifications (FHEQ)
EC (UK) Specification for Professional Engineering Competence (UK-SPEC)

I.Mech.E Educational Base

3. Intended Learning Outcomes

3.1
Knowledge and Understanding:

On successful completion of the programme, students should be able to demonstrate 

· a comprehensive knowledge and understanding of the scientific principles underpinning hydrogen, fuel cells and the relevant applications

· a comprehensive knowledge and understanding of theoretical methods and their use for modelling, analysis and design in hydrogen and fuel cell engineering

· an extensive knowledge and understanding of the concepts, principles, theories and current practice of energy technologies including hydrogen and fuel cell, and their limitations, including a critical awareness of current issues and future prospects at the forefront of the discipline.

· a wide knowledge and a comprehensive understanding of complex energy systems and the ability to analyse and synthesize such systems

· a good understanding of concepts from other engineering disciplines and subjects outside engineering

· a knowledge and understanding of the characteristics and uses of commonly occurring engineering materials and functional products

· an extensive knowledge and understanding of management and business practices and their limitations

· a knowledge of ethical, economical and social issues related to energy and of professional responsibilities.

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

A variety of teaching methods are employed, such as: taught lectures, web-based guided learning, problem classes, workshops, group work and computer laboratory work.   Modules are assessed either by a combination of written examinations and written coursework or by a series of written assignments. Some taught modules are delivered as week-long courses followed by a second week supported by distance-learning

3.2
Skills and other attributes:

a. Subject-specific cognitive skills:

On successful completion of this programme, students should be able to 

· integrate knowledge in the energy field using mathematics, science, information technology, design, the business context and engineering practice

· model and analyse complex energy systems including hydrogen and fuel cell engineering systems, processes and products using appropriate concepts, scientific principles, mathematical methods, while recognising the limitations of such analysis

· innovate in solving novel and challenging problems and be aware of the limitations of the solutions

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Generally achieved through substantial coursework assignments that are assessed through written coursework reports, design reports, oral presentations and computer based exercises, Written examinations are also held in some modules.

b. Subject-specific practical skills:

On successful completion of this programme, students should be able to demonstrate the practical skills of  

· selecting and using laboratory instrumentation appropriately and effectively with respect to ethical and regulatory frameworks

· conducting or analysing laboratory experiments, adapting experimental procedures to novel situations if necessary, analysing experimental data in detail, and drawing comprehensive conclusions

· independent planning and execution of projects which relate to new concept energy systems

· familiarity with the processes on invention and innovation related to energy systems including for example patents, trade marking and venture capital

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Students will gain the practical skills through taking part in design exercises, laboratories, workshops and case studies. These will be demonstrated by the completion of formal laboratory reports and completion of computer based exercises

c. Key/transferable skills:

On successful completion of this programme, students should be able to

· communicate effectively

· optimise use of resources and time in project planning and implementation

· undertake technical roles in a team working on hydrogen and fuel cells applications

· learn independently

· sort, manipulate and present data in a way which facilitates effective analysis and decision making

Teaching, learning and assessment strategies to enable outcomes to be achieved and demonstrated:

Students will gain  these skills through taking part in group exercises, workshops and case studies. Outcomes will be demonstrated through design reports and laboratory reports

4. Programme structures and requirements, levels, modules, credits and awards:

Full details can be found in the Programme Regulations at: http://www.lboro.ac.uk/admin/ar/lps/progreg/year/0910/index.htm 
5. Criteria for admission to the programme:

Candidates must be initially registered for the MPhil/PhD in Hydrogen Fuel Cells and Their Application

6. Information about assessment regulations:

The pass mark to achieve credit for a module is 50%.  There is also a minimum performance level, which is set at not less than 40% of the module assessment

In order to pass the PGDip students must:

· take modules with a total credit weight of 120

· obtain 100 credits,

· pass modules with a further credit weight of 20 at the minimum performance level.

In order to obtain distinction in the PGDip, students must obtain 120 credits and have a weighted average assessment score over all offered modules of at least 70%.
In order to pass the PGCert students must:

· take modules with a total credit weight of 60

· obtain 60 credits,

In order to obtain distinction in the PGDip, students must have a weighted average assessment score over all offered modules of at least 70%.
7. What makes the programme distinctive:

The programme is related to the Doctoral Training Centre( DTC) in Hydrogen, Fuel Cells and Their Applications led by the University of Birmingham in collaboration with Loughborough University and University of Nottingham as partners in the Midlands Energy Consortium. EPSRC are funding the DTC as part of the Research Councils’ theme of “Sustainable Power Generation and Supply”. Taught modules are drawn from the three universities and each student must take at least one module at each partner university. Each partner is offering the same programme with the same set of compulsory and optional modules.

8. Particular support for learning:

See:

http://www.lboro.ac.uk/admin/ar/templateshop/notes/lps/index.htm 
9. Methods for evaluating and improving the quality and standards of learning:

The University has a formal quality procedure and reporting structure laid out in its Academic Quality Procedures handbook, available online at:

http://www.lboro.ac.uk/admin/ar/policy/aqp/index.htm 
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